A study on genetic diversity was conducted with 54 Chili (Capsicum annuum L.) genotypes through Mohalanobis's D 2 and principal component analysis for twelve quantitative characters viz. plant height, number of secondary branch/plant, canopy breadth , days to first flowering, days to 50% flowering, fruits/plant, 5 fruits weight, fruit length, fruit diameter, seeds/fruit, 1000 seed weight and yield/plant were taken into consideration. Cluster analysis was used for grouping of 54 chili genotypes and the genotypes were fallen into seven clusters. Cluster II had maximum (13) and cluster III had the minimum number (1) of genotypes. The highest inter-cluster distance was observed between cluster I and III and the lowest between cluster II and VII. The characters yield/plant, canopy breadth, secondary branches/plant, plant height and seeds/fruit contributed most for divergence in the studied genotypes. Considering group distance, mean performance and variability the inter genotypic crosses between cluster I and cluster III, cluster III and cluster VI, cluster II and cluster III and cluster III and cluster VII may be suggested to use for future hybridization program.
Introduction
Chili (Capsicum annuum L.) is grown worldwide both as a spice and as a vegetable crop and world's second most important solanaceous vegetable after tomato. Chili is an important commercial crop of Bangladesh and grown for its green fruits as vegetable and in ripe dried fruits as spice and throughout the world because of its pungency and pleasant flavors. However, consumption in small amount enriches our diet as and considered good sources of minerals, vitamins and other food components. Almost all the varieties of low and medium pungency cultivated on a field scale in Bangladesh are belonged to Capsicum annuum. A number of cultivars are grown in Bangladesh differing in habit, yield and consumer's preference and in size, shape, color and pungency of the fruit. Chili is grown practically all over Bangladesh in Rabi and Kharif season and area under cultivation is 259383 acres. Most of the varieties cultivated in Rabi season and production is about 176134 metric ton but the yield is only 1.68 metric ton per hectare (BBS, 2011) . The lack of improved genotypes is the main constraint to low yield. Assessment of different desirable traits spread over diverse genotypes is important to rapid advance in yield improvement of any crop. The importance of genetic diversity in the improvement of a crop has been studied in both self and cross-pollinated crop (Gaur et al., 1978) . The plant breeders are always interested to know the genetic divergence among the varieties available due to reasons that crosses between genetically diverse parents are likely to produce high heterotic effect (Ramanujam et al., 1974) and crosses involving distantly related parents within the same species produce wide spectrum of variability. A logical way to start any breeding program is to collect precise information on the nature and degree of genetic divergence that would help the plant breeder in choosing the right type of parents for purposeful hybridization in heterosis breeding (Patel et al., 1989) . Moreover, evaluation of genetic diversity is important to know the source of genes for a particular trait within the available germplasm (Tomooka, 1991 Farhad et al. (2010) and Dutonde et al. (2008) have also been conducted similar studies in chili.
Materials and Methods
The experiment was conducted at Research and Development Farm of Energypac Agro Ltd., during Rabi season of 2011-12. The experimental farm is located at Monipur, about 20 km away from Gazipur chowrasta having 24.00° N latitude and 90.25° E longitude with an elevation of 8.4 meter from the sea level. A total 54 genotypes of chili (Capsicum annuum L.), collected from Bangabandhu Sheikh Mujibur Rahman Agricultural University (BSMRAU), local and exotic sources were included in this study. The experiment was laid out in Randomized Block Design with three replications having plot size of 4.0 sq m providing a spacing of 60 × 40 cm in 1 m wide bed. Manures and fertilizers were applied as per recommended dose. Seeds were sown on November, 2011 in separate plots. The seedling emerged 9-12 days after sowing. Thirty five days old seedlings were transplanted in the experimental plot. Weeding was done as and when necessary to keep the crop free from weeds. Irrigation was given to the plants when necessary. Data on plant height (cm), number of secondary branch/plant, canopy breadth (cm), days to first flowering, days to 50% flowering, fruits/plant, 5 fruits weight (g), fruit length (cm), fruit diameter (cm), seeds/fruit, 1000 seed weight (g) and yield/plant (g) were recorded on individual plant basis from the 10 plants selected at random per plot. Mean data of each character was subjected to multivariate analysis viz. Principal Coordinate Analysis (PCO) Principal Component Analysis (PCA), Cluster Analysis and Canonical Variate Analysis using GENSTAT5 (Digby et al., 1989; Jager et al., 1983) program in computer.
Results and Discussion
The computations from distance matrix gave non-hierarchical clustering among 54 chili genotypes and grouped them into seven clusters (Table 1) . Cluster II contained the highest number of chili genotypes (thirteen), followed by cluster I constituted by ten chili genotypes. Cluster III was composed of single genotype BSMRAU Sel-7 indicated that this genotype is totally different from other genotypes used in this study. Cluster IV, VI and VII constituted of nine genotypes each. Cluster V comprises of three chili genotypes. Karad et al. (2002) The minimum inter-cluster distance was observed between cluster II and cluster VII (3.760) followed by cluster II and cluster VI (3.830) and cluster I and cluster VI (4.492) indicating that the genotypes of these clusters were genetically close. Cluster mean value of 12 different characters shown in Table 3 . Difference in cluster means existed for almost all the characters studied. Highest mean value for plant height (cm), number of secondary branch/plant, canopy breadth (cm), fruits/plant, 5 fruits weight (g), fruit length (cm), seeds/fruit and yield/plant (g)was observed in cluster III that means the genotype fallen in cluster III having the genetic potentiality to contribute better for yield maximization of chili genotypes. Cluster V possessed genotypes with maximum number of fruits coupled with dwarf plant stature and earliness indicating selection of genotypes from these cluster for future chili breeding program have positive impact for short plant type, earliness and number of fruits. Cluster I had the genotypes that showed lowest mean value for almost all the characters studied indicating selection of genotypes from these cluster for future chili breeding program have no positive impact except for dwarfness. Relative contribution towards divergence presented in Table 4 . Vector-1 and Vector-2 values were obtained from principal component analysis. In first axis Vector-1, all the studied characters had positive impact towards divergence except fruits/plant. In Vcetor-1 the important characters responsible for divergence in the major axis of differentiation were 5 fruits weight (0.4587), plant height (0.3737), fruit diameter (0.3476) and seeds/fruit (0.3437). In vector-2, fruits/plant (0.4653), yield/plant (0.4255) canopy breadth (0.3122), secondary branches/plant (0.2277) and plant height (0.1315) had better positive impact towards divergence. The character that showed positive value in both Vectors contributed most towards divergence. That means yield/plant, canopy breadth, secondary branches/plant, plant height and seeds/fruit contributed most for divergence in the studied genotypes. Present findings are accordance with the findings of Mubarak Begum (2002) and Prabhudeva (2003) . 
